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The invention concerns retroref lect ing metrology 
devices used in particular to measure deformation of 
natural structures (the ground, rock formations) or man- 
made structures (civil engineering works, embankments, 
cuttings) . 

Metrology measurements on such structures are 
conventionally effected by means of rangefinders which 
use "Invar" (registered trademark) wires. In outline, 
they entail implanting in the structure whose dimensional 
evolution is to be checked supports on which wire 
attachment members are removably mounted, using an 
adjustment member to stretch wires whose ends have been 
attached to two respective attachment members, measuring 
(allowing for the length of the wires) the distances 
between reference points of the attachment members, 
removing the equipment with the exception of the 
supports, and repeating the above operations each time 
the dimensional evolution of the structure is to be 
checked. 

The supports are therefore permanently anchored in 
the structure but the rest of the equipment is removable. 
The attachment members have a structure such that merely 
knowing the distance between the respective attachment 
points of two members, between which one or more wires 
are stretched, enables the distance between the reference 
points thereof to be deduced so that, in the absence of 
deformation, the measurements are reproducible, even at 
intervals of several years, and so that the changes in 
the measured distances are a perfect reflection of the 
deformations of the structure. To enable measurements to 
be be effected over a wide range of distances, wires of 
calibrated length can be joined together end-to-end; to 
obtain great accuracy an attachment member, one or more 
wires and an adjustment member comprising a section of 
measurable adjustable length and a calibrated tensioner 
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are inserted between two reference points; thus the wires 
are always tensioned with the same tension; as they are 
made of Invar, their length varies little with 
temperature. The distance between the two „ reference 
5 points in a straight line from one reference point to the 
other is therefore equal to the sum of the lengths of the 
wires tensioned to the appropriate tension plus the 
length of the adjustment member plus the length of the 
attachment member between the calibrated wire and the 
10 corresponding reference point. The reproducibility of 
the measurements is naturally related to the necessity 
for the reference point to be always identically 
positioned relative to the supports of all the attachment 
members . 

15 Figure 1 illustrates the use of such rangefinders 

to measure changes in the cross section of the vault of a 
tunnel, for example a railway tunnel in an underground 
station . 

Seven supports, each of which can removably carry 

2 0 an attachment member, are anchored in the plane of the 
cross section; a support A is anchored into the keystone, 
two supports B and C are symmetrically anchored at the 
corners of the platforms overlying the tracks, two 
supports D and E are symmetrically anchored to the 

2 5 skewbacks of the vault at the same level and two supports 
F and G are symmetrically anchored in the vault or at the 
springers, at the same level, respectively between the 
supports D and E and the keystone support A. 

The wires are respectively tensioned between B and 

30 D, D and F, F and A, A and G, G and E , E and C, C and B 
and there are therefore only seven distances to be 
measured; with seven supports it is theoretically 
possible to check 21 distances, but in most cases it is 
sufficient to check 17 distances to obtain a good image 

35 of the evolution of the structure. 
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Figure 2 shows diagrammat ically a device including 
a support 1 and an attachment member 2 which are known in 
the art and an assembly member 3 by means of which the 
attachment member is fixed to the support . 

The support 1 includes, along a central axis, a 
support base 11 adapted to be fixed into the structure 
whose evolution is to be checked and a receptacle head 12 
connected by a transition region 13 . The head 12 is 
adapted to carry the assembly member, externally of the 
structure. The support base can have projections at its 
perimeter to anchor it more reliably into the structure, 
for example a longitudinal succession of annular 
projections or a screwthread of appropriate profile if it 
is cylindrical (not shown) ; it can be anchored by 
embedding it in resin or in expanding cement, for 
example. The head 12 is generally cylindrical and has an, 
external screwthread 14 to enable the assembly member 3, 
which has an inside screwthread 31 for this purpose, to 
be screwed onto it. The transition region 13 is 

f rustoconical . The head 12 includes a generally 

cylindrical housing 15 open to the outside at the free 
end opposite the support base 11 via a f rustoconical seat 
16 consisting of a bevel at an angle in the range from 
approximately 40° to approximately 50°. For 
technological reasons, the outside screwthread 14 
preferably does not extend as far as the free end of the 
support and in the region of the free end of the support 
the outside diameter of the support is not greater than 
the diameter at the root of the screwthread. 

The attachment member 2 is made up of several 
components and to be more precise includes a bush 21 
having a generally cylindrical body adapted to be 
inserted into the housing 15 and a flange which bears on 
the f rustoconical seat 16. The bush 21 includes a 
central passage in which is accommodated a fixing rod 22 
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for an attachment finger 23 fixed to the rod externally 
of the head 12 to pivot about a pivot 24 perpendicular to 
the longitudinal central axis of the support 1 . The 
fixing rod 22 has a screwthread along its end region 
5 accommodated in the head 12 onto which is screwed a nut 
for fixing the rod to the bush, bearing against a face of 
the bush with a washer between them. The pivot 24 is 
accommodated in a transverse bore in the opposite end 
region of the fixing rod 22; this region of the fixing 

10 rod has an area which bears against the face of the 
flange of the bush 21 outside the head 12 so that the 
longitudinal axis of the pivot 24 is at a fixed distance 
from the outside face of the flange. The point of 
intersection of the axis of the pivot 24 and of the 

15 longitudinal central axis of the support 1 to which it is 
perpendicular therefore constitutes the reference point 
of the attachment member 2 . The axis of the pivot 24 can 
therefore be oriented in any direction in the plane 
parallel to the face of the flange external to the head 

2 0 12 at a distance equal to that between the reference 

point and that face, and the attachment finger 2 3 can be 
pivoted in a vertical plane through an angle of at least 
180° if its outside shape is chosen accordingly. The 
attachment finger 23 has a hook for attaching Invar wires 

25 near its end opposite its articulation to the pivot 24. 

The assembly member 3 takes the form of a ring 
forming a nut whose inside screwthread 31 cooperates with 
the outside screwthread 14 of the support 1; it has an 
inside surface 32' for clamping the flange against the 

30 head 12, with the lateral surface of the flange pressed 
against the f rustoconical seat 16; the outside surface of 
the ring can be knurled to facilitate tightening it. 

When the respective attachment members of two 
devices as described above are connected to each other by 

3 5 Invar wires and an adjustment member, and the wires and 
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the adjustment member have been aligned with the 
attachment finger 23, the distance whose evolution is to 
be checked is that between the longitudinal axes of the 
respective two pivots 24 of the two devices. 
5 Repetitive measurements using the above equipment 

are time-consuming and costly and it is desirable to use 
simpler and faster means of studying the evolution of the 
same structures . 

However, measurements effected until now by other 

10 techniques, in particular optical techniques, supply 
results that are comparable with those obtained using the 
equipment just described only after lengthy and difficult 
(or even impossible) corrections. 

The object of the invention is to remedy these 

15 drawbacks and to provide optical measuring equipment 
which gives the same measurement results as the prior art 
equipment in the absence of evolution in the structures 
checked, in order to avoid any problem of continuity in 
studying the evolution of structures previously checked 

2 0 by means of the prior art equipment. 

To this end, the invention therefore concerns a 
retroref lecting metrology target marker device comprising 
a target member and a support for that target member, 
characterized in that the support includes a receptacle 
25 head for inserting a target member, that receptacle head 
including a housing for inserting the target member 
opening to the outside via an outwardly flared 
frustoconical seat, and the target member includes a 
flange having a spherical annular lateral surface adapted 

3 0 to bear tangentially against the frustoconical seat, and 

a plate extending out of the support and upstanding 
perpendicularly on the flange in an equatorial plane of a 
spherical surface of which the lateral surface of the 
spherical ring flange is part, that plate having two 
35 parallel plane faces at least one of which is 


retroref lecting or covered with a retroref lecting coating 
and including a hole passing completely through it and 
centred on an axis perpendicular to the faces of the 
plate and passing through the centre of said spherical 
surface . 

By virtue of the above structure, it is possible to 
provide a target member adapted to be inserted not only 
in a support provided especially for it but also in a 
prior art support originally adapted to receive an Invar 
wire attachment member, to perform measurements using a 
theodolite, to obtain identical measurement results for 
the same structure, if it has not undergone any 
deformation, and thereby to continue checking the 
dimensional evolution of the structure without aberrant 
results or interruptions due to changing the measuring 
method . 

The device according to the invention can also have 
one or more of the following features: 

- the hole passing through the plate has at least 
one f rustoconical region through which it opens to the 
outside, in a flared fashion, to optimize inclined 
sighting ; 

the hole passing through the plate has two 
f rustoconical regions through which it opens to the 
outside on respective opposite sides of the plate, in 
flared fashion, to optimize inclined sighting; 

- both faces of the plate are retroref lecting or 
covered with a retroref lecting coating; 

- the hole passing through the plate has at least 
one f rustoconical region through which it opens to the 
outside, in flared fashion, and the inclination of the 
wall of the f rustoconical region to the axis on which the 
hole is centred is from approximately 35° to 
approximately 45°; 

- the plate is upstanding on a circular increased 
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thickness portion of one face of the flange ; 

the target member includes a generally 
cylindrical body joined to the flange and adapted to be 
inserted into the housing of the receptacle head of the 
5 support ; 

- the support includes a support base adapted to be 
anchored into a structure on which metrology measurements 
are to be effected; 

- it includes an assembly member in the form of a 
0 ring forming a nut having an inside screwthread 

cooperating with an outside screwthread of the receptacle 
head of the support and an inside surface for clamping 
the flange against the head; and 

- the spherical surface is part of a sphere having 
5 a diameter from approximately 2 5 mm to approximately 

3 5 mm. 

Other features and advantages of the invention will 
emerge from the following description of one embodiment 
of the invention, which description is given by way of 
0 non-limiting example and is illustrated by the 
accompanying drawings, in which: 

- figure 1 is a diagram showing prior art metrology 
devices for dimensional measurements on a tunnel, 

- figure 2 is a diagrammatic external view of one 
5 embodiment of a prior art metrology device, 

- figure 3 is a diagrammatic front view of a target 
member included in a target marker device according to 
the invention, and 

- figure 4 is a diagrammatic partial view in 
0 longitudinal section of a target marker device according 

to the invention including the target member from figure 
3, which is shown in profile. 

Means in figures 3 and 4 identical to means in 
figure 2 are designated by the same reference numbers. 
5 The target marker device according to the invention 


shown in figure 4 includes, like the prior art device 
shown in figure 2, a support 1, a member adapted to be 
inserted into the support 1 and an assembly member 3 by 
means of which that member is fixed to the support; 
however, the member adapted to be inserted into the 
support 1 is not an Invar wire attachment member but a 
target member 4 described - below and shown in figure 3. 

Like that from figure 2, the support 1 of the 
device according to the invention includes, along a 
central axis, a support base 11 adapted to be fixed into 
the structure whose evolution is to be checked and a 
receptacle head 12 joined by a transition region 13. The 
head 12 is adapted to carry the assembly member, 
externally of the structure. The support base can have 
projections at its perimeter to make the anchorage in the 
structure more reliable, for example a longitudinal 
succession of annular projections or a screwthread of 
appropriate profile, anchorage being effected by 
embedding the device in resin or expanding cement, for 
example . 

The head 12 is cylindrical and has an outside 
screwthread 14 for screwing on the assembly member 3, 
which to this end has an inside screwthread 31. The 
transition region 13 is f rustoconical . The head 12 
includes a generally cylindrical housing 15 opening to 
the outside at the free end of the support opposite the 
support base 11 via a f rustoconical seat 16 consisting of 
a bevel whose angle is in a range from approximately 40° 
to approximately 50°, i.e. whose cone angle is from 
approximately 80° to approximately 100°. The outside 
screwthread 14 preferably does not reach this free end of 
the support and in the region of this end the outside 
diameter of the support is not greater than the diameter 
at the root of the screwthread. 

The target member 4 includes a generally 
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cylindrical body 41 adapted to be inserted into the 
housing 15 with a smooth sliding fit or a slight 
clearance in the housing, and a bearing flange 42 on the 
f rustoconical seat 16 preferably joined to the body by a 
5 groove 43; the flange 42 has a spherical annular lateral 
surface adapted to bear tangentially against the 
outwardly flared seat, the spherical ring being part of a 
spherical surface 44 of an imaginary sphere centred on 
the central axis of the support 1, which is also that of 

10 the cylindrical housing 15 and the seat 16; on the face 

of the flange 4 2 opposite that from which the body 41 is 
extended by the groove 43 is a plate 45 upstanding 
perpendicularly in an equatorial plane of the spherical 
surface 44 and adapted to extend out of the support when 

15 the target member is inserted in it. 

The plate 45 has two parallel plane faces at least 
one of which is retroref lect ing or has a retroref lective 
coating to constitute a sighting surface; both faces are 
preferably retroref lect ing or have a retroref lecting 

2 0 coating for visible light rays or rays at wavelengths 

close to the visible spectrum in order to constitute two 
sighting surfaces; the plate includes a hole 46 for 
optimizing sighting which passes completely through it 
and is centred on an axis which is perpendicular to the 
25 faces of the plate and to the longitudinal axis of the 
housing 15 and the seat 16 and also passes through the 
centre of the spherical surface 44. The hole 4 6 
preferably has a circular cross section throughout its 
length; it can have a cylindrical central portion and has 

3 0 at least one f rustoconical region or countersink 461 

through which it opens to the outside in a flared 
fashion; it preferably has two f rustoconical regions 461 
opening to the outside in a flared fashion on respective 
opposite sides of the plate 45; because the plate is 
35 generally thin, the hole generally has no cylindrical 
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central portion of significant length and the two 
f rustoconical regions or countersinks 461 are joined at 
their smaller base. 

If one or each face has a retroref lecting coating, 
the coating naturally itself has a hole through it whose 
shape and dimensions are the same as those of the holes 
in the plate in the same area; the retroref lecting 
coating is advantageously a retroref lecting adhesive 
film. 

The inclination of the facing 461 relative to the 
axis of the hole is preferably from approximately 35° to 
45° to facilitate sighting by means of a theodolite. 

The plate 45 is upstanding on a circular increased 
thickness portion 47 of the face of the flange 42 
opposite that from which the body 41 extends and the 
function of which is explained below. The thickness of 
the plate is a few millimetres, for example from 
approximately 1 mm to approximately 5 mm. 

For a seat 16 which extends between a small 
diameter of approximately 2 0 mm and a large diameter of 
approximately 3 0 mm, the diameter of the sphere 44 is 
from approximately 2 5 mm to approximately 3 5 mm. 

A passage 48, which is cylindrical, for example, 
passes completely through the body 41, the groove 43, the 
flange 42 and its increased thickness portion to 
facilitate the insertion of the body 41 into the housing 
15 by enabling the air contained therein to escape as the 
body 41 advances into the housing. 

The assembly member 3 is of a ring forming a nut 
whose inside screwthread 31 cooperates with the outside 
screwthread 14 on the support 1 and has an inside surface 
32 for clamping the flange against the head 12. The 
spherical surface of the flange is pressed against the 
f rustoconical surface of the seat 16 tangentially to the 
f rustoconical surface. The ring can be knurled or 
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provided, with flats to facilitate tightening it. 

The dimensions of the circular increased thickness 
portion 47 of the flange 42 are adapted to enable the 
increased thickness portion to be inserted into the 
5 central hole of the ring 3 surrounded by the inside 
clamping surface 3 2 with the outside face of the ring 
almost perfectly flush with the face of the increased 
thickness portion that carries the plate 45, which 
enables all of the retroref lect ing surface of the plate 
10 to be used for measurements perpendicular to that 
surface . 

When the respective target members of the two 
devices described above are in place, the distance whose 
evolution is to be checked is that between the respective 

15 holes of the target members, as measured by an optical 
technique, for example using a tacheometer or electronic 
theodolite with infrared rangefinder; this kind of 
measurement is fast even when a large number of distances 
is to be measured, and lends itself to automatic logging 

20 of the results. 

The structure that has just been described also 
makes the target members according to the invention 
interchangeable with the prior art attachment members and 
in particular members forming part of devices known as 

25 orientable rangef inders , using the same supports anchored 
in the structure to be measured and producing the same 
results. 
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CLAIMS 

1. A retroref lecting metrology target marker 
device comprising a target member (4) and a support (1) 
for that target member, characterized in that the support 

5 includes a receptacle head (12) for inserting a target 
member, that receptacle head including a housing (15) for 
inserting the target member opening to the outside via an 
outwardly flared f rustoconical seat (16) , and the target 
member includes a flange (42) having a spherical annular 

10 lateral surface adapted to bear tangentially against the 

f rustoconical seat, and a plate (45) extending out of the 
support and upstanding perpendicularly on the flange in 
an equatorial plane of a spherical surface (44) of which 
the lateral surface of the spherical ring flange is part, 

15 that plate having two parallel plane faces at least one 
of which is retroref lecting or covered with a 
retroref lecting coating and including a hole (46) passing 
completely through it and centred on an axis 
perpendicular to the faces of the plate and passing 

2 0 through the centre of said spherical surface. 

2. A device according to claim 1, characterized in 
that the hole (46) passing through the plate (45) has at 
least one f rustoconical region (461) through which it 
opens to the outside, in a flared fashion, to optimize 

25 inclined sighting. 

3. A device according to claim 1, characterized in 
that the hole (46) passing through the plate has two 
f rustoconical regions (461) through which it opens to the 
outside on respective opposite sides of the plate, in 

30 flared fashion, to optimize inclined sighting. 

4. A device according to claim 1, characterized in 
that both faces of the plate (45) are retroref lecting or 
covered with a retroref lecting coating. 

5. A device according to claim 1, characterized in 
35 that the hole (46) passing through the plate (45) has at 
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least one frustoconical region (461) through which it 
opens to the outside, in flared fashion, and the 
inclination of the wall of the frustoconical region to 
the axis on which the hole is centred is from 
5 approximately 35° to approximately 45°. 

6. A device according to claim 1, characterized in 
that the plate (45) is upstanding on a circular increased 
thickness portion (47) of one face of the flange (42) . 

7. A device according to claim 1, characterized in 
10 that the target member includes a generally cylindrical 

body (41) joined to the flange and adapted to be inserted 
into the housing (15) of the receptacle head (12) of the 
support (1) . 

8. A device according to claim 1, characterized in 
15 that the support (1) includes a support base (11) adapted 

to be anchored into a structure on which metrology 
measurements are to be effected. 

9. A device according to claim 1, characterized in 
that it includes an assembly member (3) in the form of a 

2 0 ring forming a nut having an inside screwthread (31) 
cooperating with an outside screwthread (14) of the 
receptacle head (12) of the support (1) and an inside 
surface (32) for clamping the flange against the head 
(12) . 

25 10. A device according to claim 1, characterized 

in that the spherical surface (44) is part of a sphere 
having a diameter approximately 25 mm to approximately 
3 5 mm . 
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REGIE AUTONOME DES TRANSPORTS PARISIENS 
LABORATOIRE CENTRAL DES POINTS ET CHAUSSEES 

"Retroref lecting metrology target marker device." 


ABSTRACT OF THE TECHNICAL CONTENT OF THE INVENTION 

The device comprises a target member (4) and a 
support (1) for that target member. The support includes 
a receptacle head (12) for the target member, including a 
housing (15) opening to the outside via an outwardly 
flared f rustoconical seat (16); the target member 
includes a flange (42) having a spherical annular lateral 
surface adapted to bear tangentially against the seat 
(16), and a plate (45) upstanding perpendicularly on the 
flange in an equatorial plane of a spherical surface (44) 
of which the lateral surface of the spherical annular 
flange is part; the plate has two parallel plane 
retroref lecting faces and a hole (46) passing completely 
through it and centred on an axis perpendicular to the 
faces of the plate and passing through the centre of the 
spherical surface; this hole is open at both ends via a 
bevel (461) . 

Figure 4 . 


1/2 




TEE COMMISSIONER IS AUTHORIZED 
TO CHARGE ANY DEFICIENCY II THE 
FEES FOR THIS PAPER TO DEPOSIT 
ACCOUNT NO. 23-0975 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 

Jean-Francois DELMAS et al. Attn: APPLICATION BRANCH 

Serial No. NEW : Docket No. 2000J3918A 

Filed June 28, 2000 

RECTROREFLECTING METROLOGY 
TARGET MARKER DEVICE 


COVER LETTER FOR APPLICATION FILED 
WITHOUT EXECUTED DECLARATION 

Assistant Commissioner for Patents, 
Washington, DC 20231 

Sir: 

The above-identified application has been submitted without an executed oath or 
declaration pursuant to 37 CFR 1.41(c). 

It is respectfully requested that this application be assigned a serial number and awarded a 
filing date pursuant to 37 CFR 1.53. 

A duly executed oath or declaration pursuant to 37 CFR 1.63 will be submitted after 
notification by the U.S. Patent and Trademark Office pursuant to 37 CFR 1.53(d). 

A non-executed copy of the Declaration and Power of Attorney, containing the 
inventorship information, is attached. It is respectfully requested that all communications be 
directed to the firm indicated on the attached Declaration and Power of Attorney, namely: 

WENDEROTH, LIND & PONACK, L.L.P. 
2033 K Street, N.W., Suite 800 
Washington, D C. 20006 


The required U.S. Patent and Trademark Office Filing Fee is submitted herewith. 

Respectfully submitted, 
Jean-Francois DELMAS et al. 


By e^z* *? t>1^42^&c? 
Charles R. Watts 
Registration No. 33,142 
Attorney for Applicants 

CRW/asd 
Washington, D.C. 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
June 28, 2000 


Rev. 11-3/98 


Effective March 1998 


DECLARATION AND POWER OF ATTORNEY FOR U.S. PATENT APPLICATION 

(X) Original {) Supplemental () Substitute () PCT () DESIGN 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as stated below next 
to my name; that I verily believe that I am the original, first and sole inventor (if only one name is listed below) or an original, first and 
joint inventor (if plural inventors are named below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

Title: RECTROREPLECTING METROLOGY TARGET MAR KER DEVICE 

of which is described and claimed in: 
0 the attached specification, or 

(X) the specification in application Serial No. , filed June 28, 2000, and with amendments 

through (if applicable), or 

0 the specification in International Application No. , filed , and as amended on (if applicable). 

1 hereby state that I have reviewed and understand the content of the above-identified specification, including the claims, as amended 
by any amendment(s) referred to above. 

I acknowledge my duty to disclose to the Patent and Trademark Office all information known to me to be material to patentability as 
defined in Title 37, Code of Federal Regulations, §1.56. 


I hereby claim priority benefits under Title 35, United States Code, §119 (and §172 if this application is for a Design) of any 
application(s) for patent or inventor's certificate listed below and have also identified below any application for patent or inventor's 
certificate having a filing date before that of the application on which priority is claimed: 


COUNTRY 

APPLICATION NO. 

DATE OF FILING 

PRIORITY 
CLAIMED 

France 

99 08399 

June 30, 1999 

YES 










I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s) listed below and, insofar as the 
subject matter of each of the claims of this application Ls not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code §112, 1 acknowledge the duty to disclose information material to patentability as 
defined in Title 37, Code of Federal Regulations, §1 .56 which occurred between the filing date of the prior application and the national 
or PCT international filing date of this application: 


APPLICATION SERIAL NO. 

U.S. FILING DATE 

STATUS: PATENTED, PENDING, 
ABANDONED 








And I hereby appoint Michael R. Davis, Reg. No. 25,134; Matthew M. Jacob, Reg. No. 25,154; Jeffrey Nolton, Reg. No. 25,408; 
Warren M. Cheek, Jr., Reg. No. 33,367; Nils Pedersen, Reg. No. 33,145; and Charles R. Watts, Reg. No. 33,142, who together 
constitute the firm of WENDEROTH, LIND & PONACK, L.L.P., jointly and severally, attorneys to prosecute this application and to 
transact all business in the U.S. Patent and Trademark Office connected therewith. 


I hereby authorize the U.S. attorneys named herein to accept and follow instructions from CABINET LAVOIX as to any action to be 
taken in the U.S. Patent and Trademark Office regarding this application without direct communication between the U.S. attorneys and 
myself. In the event of a change in the persons from whom instructions may be taken, the U.S. attorneys named herein will be so 
notified by me. 


Send Correspondence to 


Direct Telephone Calls to: 


WENDEROTH, LIND & PONACK, L.L.P. WENDEROTH, LIND & PONACK, L.L.P. 

2033 K Street, N.W. , Suite 800 Area Code (202) 721-8200 

Washington, D.C. 20006 

Direct Facsimile Messages to: 

Area Code (202) 721-8250 
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First Inventor 

FAMILY NAME 

DELMAS 

FIRST GIVEN NAME SECOND GIVEN NAME 1 

Jean-Francois 


Residence & 
Citizenship 

CITY 

Linas, 

STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

France France 


Post Office 
Address 

ADDRESS CITY STATE OR COUNTRY ZIP CODE 

16 rue duChemin Vert 91310 LINAS FRANCE 


Full Name of 
Second Inventor 

FAMILY NAME 

BROUARD 

FIRST GIVEN NAME SECOND GIVEN NAME 

Christophe 


Residence & 
Citizenship 

CITY STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

Vernou La Celle S/Seine, France France 


Post Office 
Address 

ADDRESS CITY STATE OR COUNTRY ZIP CODE 

1 Mouline deNanchon 77610 VERNOUE LA CELLE S/SEINE FRANCE 


Full Name of 
Third Inventor 

FAMILYNAME 

BENOIT 

FIRST GIVEN NAME SECOND GIVEN NAME 

Alain 


Residence & 
Citizenship 

CITY 

Morestel, 

STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

France France 


Post Office 
Address 

ADDRESS CITY STATE OR COUNTRY ZIP CODE 

526, route de Sermerieu 38510 MORESTEL FRANCE 

o 

Full Name of 
Fourth Inventor 

FAMILYNAME FIRST GIVEN NAME SECOND GIVEN NAME 

DURANTHON Jean-Paul 


Citizenship 

CITY 

Decines, 

STATE OR COUNTRY COUNTRY OF CITIZENSHIP 

France France 


Post Office 
Address 

ADDRESS 

12, allee des 

CITY STATE OR COUNTRY ZIP CODE 

Acacias 69150 DECINES FRANCE 


Full Name of 
Fifth Inventor 

FAMILYNAME 

FIRST GIVEN NAME SECOND GIVEN NAME 


Residence & 
Citizenship 

CITY 

STATE OR COUNTRY COUNTRY OF CITIZENSHIP 


Post Office 
Address 

ADDRESS CITY STATE OR COUNTRY ZIP CODE 


Full Name of 
Sixth Inventor 

FAMILYNAME 

FIRST GIVEN NAME SECOND GIVEN NAME 


Residence & 
Citizenship 

CITY 

STATE OR COUNTRY COUNTRY OF CITIZENSHIP 


Post Office 
Address 

ADDRESS 

CITY STATE OR COUNTRY ZIP CODE 
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I further declare that all statements made herein of my own knowledge are true, and that all statements on information and belief are believed 
to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that such willful false statements may jeopardize 
the validity of the application or any patent issuing thereon. 


1st Inventor Date _ 

Jean-Francois DELMAS 
2nd Inventor Date _ 

Christophe BROUARD 
3rd Inventor Date _ 

Alain BENOIT 

4th Inventor Date _ 

Jean-Paul DURANTHON 
5th Inventor Date _ 


The above application may be more particularly identified as follows: 
U.S. Application Serial No. NEW Filing Date June 28, 2000 

Applicant Reference Number EdV/SD BET 00/0527 Atty Docket No. 2000 0918A 

Title of Invention RECTROREFLECTING METROLOGY TARGET MARKER DEVICE 


Page 3 of 3 


